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(54) EXHAUST GAS RECIRCULATING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent recirculating gas from being led 
to reversely flow in an intake pipe, and also prevent deposits from being 
stuck to the circumference of a throttle valve. 

SOLUTION: In this device, in the following flow area of an intake air flow 
on the downstream side of the throttle valve 3 of an intake pipe 5, a 
curved pipe 24 opened toward the downstream side is made to server as 
a recirculating gas guide passage 1 7, thereby the terminal part of a 
recirculating gas introducing passage 8 can be formed. A recirculating 
gas control valve 4 is arranged on the way to the recirculating gas 
introducing passage 8. Recirculating gas flows assuredly to the 
downstream side by being carried on an intake following flow, thereby it 
may not be reversely led to flow toward the throttle valve 3. The 
recirculating gas guide passage 1 7 may be formed, for example, as a part 
comprising a partitioning wall and a slant surface. The thusly arranged 
recirculating gas guide passage 17 is arranged in this device, thereby not 
only sticking of deposits can be prevented, but also recirculating gas can 
be uniformly distributed to each air cylinder. 
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(54) «^U;Vxme93«S 

(57) imm] 

2 4 4rS«»:<f ;^3ei^ilB l 7 <!: LX. 




m:ff:^mm^t. «H2^«;i!f^^AiiKw*«8lc*JV^ 
rifliS;<f;^4:8&iE»^lie'rt'^A$-frSfcje)»c:aJffiK 

^'i'lcKP-t$S^S;!/;^JSAP t ilr<i;t-Cv^Srtj^ 
Bilc*5t^T. fi{nsS#^:*f;^«SAPJ)K tfliS;^ o 5/ h/w 

IiS*«2l fl5IBW«SI:*f;^jiSAPtB5fBS«iS:!!f>^ 

fl!llJ:i^*»oT««»-t-S«^aD*rfllx-CV^5 i i: *«f« t 

[i«*«4l tti2Will;tf^JEAP©Ktt±iiK«HcK 
»t&ttT, S«iai:*f^^lJI2K^'ffrt--«EA-r«^K:ffi 

rov ^i*H;i>{clB« $n-fc»tti:<f ;^S«SSSHo 

f*9'^A$*S7'n-y^>r;*f;^#A>aK*#;t-rV''5 t 
Wg2S«S8:«f;5^«KAP*-flfnE;^By 

[|»*«8] MIBlf#S;<f;^«EAP2J^ Stri&'-<^77 
*triE;^o-y h/w#WTSB}J:§BP Urv^5^^:Sr4$ai:•r 
Ift^^9l Btrieif^®;y;^SSEAPi6s. ms.-'^d'yv 



i§ tT5tfaf*l<oj!8a!36^-.BlA$n«»fl<0»^lifl5-f 5 

Sriiil UTBWBK^'fff*9--dttA-r •5S«S;«f ^ofiSrp 
ftJ-gSIEK^^KiP Pi-5TO^;<f;^JijAP t •Sritx.r 

v^6rt«s«lli^i:fcv^T, «rieff«S;!y;^«AiiK<o5^ 
a«<i6«s*w^si;y;^iaEAP t i.xmmm^<ss^<D^% 

iB;^0 3/ \'/i'i^<D±mmicmm.$ttx\,^^c tir^mt 

ffi?i|*tRli:¥fT{=8a:Bbfcc:tS:4*«i:-rsse*3ei 1 

So 

[0 o 0 1 1 

(0002] 

7 1 1 , 

(0 0 0 31 b*>b*ASP>. roip^eScaSrAD^yj:^ 
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[0 0 0 41 :i(omm(OMMt\^x^ W!i&<oyf^ury h/i^ 

[0 0 0 6] 
[0 0 0 7] 

{z\^t>^^xmti^mn<ommmcnm9t:ff:^mAQ7bm 
Pbrl^6co-e. ^tas:«/;^«EAP;?>>e>K^«rt--«EA 
•rss«s:3?f^fi. m^<omm\cm-:>xnmizTmm^ 

[0 0 0 8] if*«2ie«cog^ttJ;«^^Sli^Si-43VN 



a. nmmM:^m^mmcxoxmmi>mT'r^ b ti, 

[0 0 0 91 m^m3^(omm:^:^wmmmm\ci^\f^ 
^^mA^^mcm^m\cx<>xmmi!>mr'r^ tth 

[0 0 1 01 m^m4mm,(Dmm:ff:^nnmmm\c:^\^^ 

^iJEAP J: t> iJftiai-^At-SCJSrffiih-rSBIM;^^^ 
«S8;<f;^«EAPcoKM±jftOT{cKJt^nTVNS<D-x?, K 

n^};^-^mA'r^nmm^^nmm\cr^^xTmm---m 
ib^ti. nmm:ff:^mAaii^^miti\^x&^<Dmmi:im^ 

xmiv^itisb^ mimiif:^i^^J^\z^mc&A\^xy^u 

>y h/i^mc{^7b^^xmm'i-^(D%:mm\cKJt^^:i tf>^ 

-eg: So 

[0 0 1 1 1 m^m5mm<o^¥m:^:^nmmmm\cxn 

^«A ^ S D j;^ ^ AilK ^{iS v ^ S 

xi--^^^^;^\:i^tHx\^^:5mm(ommm^(Dm(D^^ 

f>mmm:^:^mmm^BiAi.Xy'^Z^ry hi:±C^!»m 
::^f;^^J^flI#OS«S|;^^^EAPftJ£tc^^«brt>. ft* 

\^rc^^it.mti\cxoxr:^^r't^tc^. wnm^ 
[0 0 121 n^m69sM<o^m:ff^wmiimm\^^\f^ 

/i-KtcMp$ii-s<o-e. mAi.fzwmm:^:^ibmmi.x 
[0 0 131 m^^7idm<omm:ff^nmmmm\c^\^^ 

[0 0 141 m:^msRxj^9m^(o^m:^:^nnm^m 
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[0 0 15] ig««l Oi24go»tb;(f;^|f«|SS^g*c:|3 
loo 1 6] liBtt<oS^m:*f;^S«SSIBt-J: 

glciiff,/^<. f¥^S;^/;^«tAP«r^n-/ h/i.#6DT«fL 
{l!lO»S[OSKtt<^ll«E«JcBB P S-^^ r ^ t -5 t * 

S^^;<f;^*^<7>Bap^-CR?t{c^i'>TBS^cogKn 

I 0 0 1 7 J 1 2 JC|B«(7>«^|±i;3tf ;^W«^Sgg{c 

Wmm:ff^^F]mic^ J.o?S^(c®ttl=(DteCBBp-Cfc 
$W«S;«f;^«KAP^"e^v>T. K«o«StT,coT«EOTtc 

[0 018] 3ir|B®co#a:if>^^^^gtc: 

[0 0 19] fS*^i 4lcia«<oSfm:«f;?^S«« 

<yxm^'r^i^mmm\c^\^^x. ^^^2^ h/i^^^^y<^:7 

365;^n 5/ h /i-m^\^f)^oxmm^^(D^mm\^&5±^^ 
ztr-x^^ti\'fxfj:<. mscm(o%m^n^^&m.<D 

[0 0 2 0] 

[«Mcoiifflico?^ffii igi^tT^i^2(::. :^^m(Dmim 
mmmt \.x<omm:ff:^wmmmm i ^d^fcrtjgs^ii 



a 1 <o±j|/j:S^TfoSI?^|g;5f 4 ds. 
5lc«LT. »A*ttfe«fS[*si«tu-5*[Rl 

«5*Xfc*<. ;^nyh/v#3«:. K^^5rtSr«[H 

:i^:^(Dmm^mw^ stable, wnm:^:^^Am^s<o 
^kcmst^^(oig^v^t b"c}fA$nfct><o"efcs 

[0 0 2 1] \^t(mm2(D^^>i^^-::^^iyV 

j^--«AbT*a!3l-rSP^nwW;<f^«AiiKl Ott. 
^ n 5/ h/w# 3 <^±flEfl9c0S^« 5 0«®(cBi p L-CV^ 

So 

[0 0 2 2] Z(om^. m^^^^i^^yh/t-^sayrmm^:: 

:}3*tspii^<D«n^a^i-sir. i33&u^ia4tc^-rj: 

^?So 

[0 0 2 3] r;i-ctt@i--<t::ttt. «»f®i-*5v^T 
-e»i/^<. ?/ h/^#3co#tti 2coj^»Sr§ttTiS 

(C. |lHgg^E<7)N^^:^lp)Oj?^fi#ttl 2d5Pi^M^6(OW 

|g<i:S^;bS§P5>^c:^3V^rl^^^</^l9. #Wi 2^i[5^ 
i-s s:*^ R - R oo#ia-eg t>m < S t V ^ 5 m*^5^v > 
tz^fhito «6oT. «llllfi?gSg(c*5ttSA»:«j*«r« 
(?D-ori, 0 3(c:^'t-J:9(c. WM^;«f^^AiiK8(7) 
§HP'efcSS^iS;^f>^i5SAP 1 1 Sr;^n y h/^#3coT 
^ttflJ<D|llS«E^^c{c^3V^T. «F(c:fiDBR-Ri:3?*?SW^<^> 

h>'V#3^^v^S^^. W^^:3^/^«AP 1 lS:tS:itS 
0(CigLfcr<^ffig«. |>/U#3 3d5|g#*^Sj6^e> 

So 

[0024] t CO 1 mmf^i&(ovFm 
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[00 2 51 s 5 icTT^-tm^com^^ nmm:^:^mA 
&m:^mcM\^x. KSc«5W:ii:^i:frfRjtcflit/rv^-5 

(0 0 2 61 te*^ic::*3V>-C. ji:^>^— ;^ 
±> S?iS:^;^JftA PI 1 f:i;^ n -/ 3 1 2 

5 CD J; 5 »SS;^^S£AP 1 1 i 2 Sr^l^^p 

[0 0 2 71 m^kz.7^'r%^\<DXo\^. w^m:^:^m 

API l«rK^«5rt<^K^oafrai!«lcMn*'^5fc. 

?gffi<D J: 9 f^SMS:5^;^2SKAP l 1 ^aMcDnsSt^tcS: 
Jt^<i:. ifDA-r^»«^;^:^(iK^t^|i««ftt;imorjftA 
p 1 1 J: 13 fcTSffiW^ittti/. ;^t2 5/ hA^^SKf^^Ji:/ 

<fl:B> IP*). 2^ii:^(Oiijajiic7K-<5/ h?g<Di^ 
[00 2 81 :^^m(om 2 (ommmm^m 7 i^i^i-o r 

(OX 5 tJ:^^;<f^»AP 1 1 ^5;^ n y 3 cOTSE 

(0 0 2 91 la8^cs^L<*v^^^§5fe^?^s:^i-^ -owi 



6 # 4 ^-eo^jaoE^B^fRllc^- UTMO^fSilcKtt 

*5 S^S;tf;^MAP 1 1 1 2 5 0 

l^StXfc>Sffig<DTitefllIJ-iSP$'fr^^. K^oiSat 
«(cW«iS;<f;^SrjffiA$'^S^tl;i/irSO-ex^n5/ h/u 

h/w#3 0#ttl 2co;&fBj^^ia(7)gB^J:;fyfp)tc 

[0 0 3 01 ^T-T, «2*lfeJ^^(7)^||$'gj9^U^@ 
1 Otc:J:orSv>«3|^*ritL-CiftW'r-5o 09 (a) 

co#fii 2 3d5ii::ft;^fp]{cK®$:;h.ri/^-5o cti^*fit^ 

ix^gllO (a) J^|g7(c^Ufcfeco^I^«/jr*:^K<^ 
«^Sr^ Lr*3 9 . a«c<B<o^18i<DBB?y*fpl >^ n 5^ f 

/V'#3 0#|4l 2<0:^fp3;dS— Sru-CV^-5o ^i3:yh/W# 
3coHS;ds 1 0 0%<D^lc:5p*&g^tU;«f>^f|:|ia^;^s 1 

4. 3%-t?*>-5*a<7>^#^c:^3v^r. :mib<?5#^fS» 

-ej:i0 9 (b) 5t-5%C0{^e.o#;dS^i^f>H 
**M<7)>-;^7"Alc^tbtf. ^10 (b) Jc^i" 

[003 11 »:t-*^eq<D^3(D||JS^ffitc:ovNTIftig 

Sr"5rtg^i-^fcaC)(c. S«^;V>^*!Jffli#4<?5#^ 1 5$: 
^n^x h/v#3(^##l 2 ^^{c^Jfr^t^tc. M 

^•r^w WtiS:<fj:^M«Si#4<;o#tti 5^t/ 

^Wr/v-— M 6 5 cot^M<;>^{|iJ{;::^:7'tr ^ Y 

l-:^ti#:^j<^f^ai^ 1 7 ^f^^UT. > 1 

6SrSiiS;</;^dSAP 1 1 t-ftJggbTV^So If^iS:^;^ 

^^f:.^\z,msm (is^br^-f-) ^sR^te>^^Tv^ 

(0 0 3 21 m3lliSJ^ffi(r:JoVN-C{i:. KM<D|!lgat«(c 
fRjd^oXffiMLTV^-Sffi^ffii 8Sr*-t-5S«S;<f;^|g 
f^ilKl 7 ^WLmz.f:,^\c^ :^xiv h/^^Sco^Wi 2 
<i: WtiS;«f^®Jffli#<D#ffi 1 5 <o!£fBISrK^ff 5 

^5;^P2; h/P#3-^afri»fiS'r:5co^iSJh-t-^r 

JEJc:. mi 2XT/igi 3(c^LfcJ:9?SfiiMl 9$: 
ii;&DLT. ^ti^:3^f>^JKAP 1 1 (DMpfiMSry^n :y h 
/i-#3d>fer«SEffll---C#Sfctt'f P^-^Si:. Blill9;65 
S:t1'e>ti.?i:i'^S'6^(clt-<r. SfEAPi llc^3*t5®Sl 
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10 0 3 31 ^ft. wmm^:^^^m^i7tmn,W5 

10 0 3 4] :i(ommmm\:::^\^^Xlt. 
>^i-#3<^#f6l 2i:W^S:3{f;^Sdlft#4<D#tti 5 Sr¥ 

10 0 3 5] ^ic^^Ki^ia-r-sfcco-ct^fcorfc. m 

m.ti. :^n5/ ^/w#3<0:S•-viSfr«E1■'5r^^i:^^^V^^^ w 
*;6S5 0%SrM^S«ffi"etWiS55f;^:d5afr*SEUr;^n 

[0 0 3 6] ^fc. m3mmmm<o^mt\.x^ 

S^«SS:^;^S!lffli# 4 (?:)^Vi->^^'- M 6 <J: 0 t < b 
"C. 6(::^i-S|4^]te?^^cDJ:9li::. M^KJ- 

;^n5/ h7W#3-^<Dafr«E«rE5Jhi-SCii:d5-e#So 

[0 0 3 7] Bii 7t^^mi 9 {CTf^^m 5 (omm 
j^m(oxo}i^. #«i 2d57K^tii^j^$nTi>s^^i5':7 

y^J»<D:^tiy h/\^^3(Dmmfm(D:»m\^MJt^\^X^ 
^€:B5ih Ur . h 1 6 OiiK»fffiSI»^i^(D^ 



[0 0 3 8] ^(Ommn. ^n~yW;^f^^(C^*itT 

y ^/^#3 0±§BlcK:^te>i^TV^Sfl:^iS;^^©J^B#4 
f+ifi--2ffiAi-Sr^«:*<. iE:w(cW«S;«f;^*<?5j(;- 

:^«eAP 1 1 SrKJ+yt^n y 3 coTS^cDffigiri^ 

5/ hyu#3;65pa#<^^;^.p,BH$j§ae>^l^je:;^^^< 
M<<aS'C4>S;6^e>. ;i<^#^i>«M® 1 8 ^BiSl 9 

(0 0 3 91 m2 0Rxfm2 iiz^-tmemi&m 

±Mm<D^m\cWt\^f:i^\c\t^X/h^\^fc^^ 

10 0 4 0] m5mmmmRxj^m6mmmm\t. mi? 

RXJ^m 2 0 }^:^$nTV^5 X 5 v^ri^fc«^® 1 8 

'>^j^<^oxtS!Mnmmi)^mmz^\,^x^mi>^^m'r^ 

I 0 0 4 1 1 JJciC, m 2 3 —El 2 5 lC:^mm(Om 7 HIS 

mmir^-ro m7mMmmRxm^<omsmmmm m 
2 6) . msmmnm m2 7) co*iicD4#@ji, 

Hft«2 4«r»J^T. ®ftl^2 4cDrtSPirW«^;;5f;^^ 
f^ilK 1 7 ^^^S ^coJBft«^ 2 4 (OffiiBco 

§gp^K^l=5(DTg£fi[I(cfR3d>5l?iiS:3?/;^«AP i i 

W2 4<DWmm:^:^mAu 1 1 ^5Sp $-frfc>^{c:fe:5o 
[0 0 4 21 ^i^e><?:)||jS£J^^®^::*>v^T^^aftW 
2 4m^-ftttJ^/VjJ?l#t<30t>(0^/j^orv>-5;&^ ;4s:|geq 

(D\^'^^T\^h:^/i^:^V^(OmAW 2 4iCX^X<D^m^^ 

^ \^x^(Dfyu^mri^nmm:^^ 5 
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10 0 4 31 Sfri^cO^ll^ig?^^ (01-lS4#fl^) o 
e^t±i5?/;^c>S^S^;&5 2 0%SS-e*)ixfi. Sffl 

^(omitmzma i.x\^^^wmm:ff:^mAa 1 1 ;d^p>K 

5 rt-^ta-r 5 rtOi6ff«<?5|g 

tmm\:i^j^thnm^:if7itmm\.x^ j^^n^K/v.^ 

[0 0 4 4] mj^iDmsmmmm mi i^mis. r 
x^mismm) iz:^\^^x\^. mm^j:Psmi:immi si: 

iffttt(OT«£fi!i{rrpld*oTMP Lrv^:5JBftlf2 4*. W 
-r^Xoiz^nXs fflffil=2 4 0^<DMPSrK^W5 
[0 0 4 5] t*o-C. ^7 jl2g^^i^c:fe^v^rf^El2 4tc: 
4<ai^$p{;::?g^£$ttfcn}t^^lfeF^ilKl 7{cioT®;6^ 

tixmti(D:^mi:m»i^ftmc. m^commmmmo 

T. Wmfi:ff:^mm^ 4 1 5 ^5;;^ n s/ h/v-^ 3 <^ 

-Cv>-5®^T'feo-Ct>. Ja*«2 4^<£ffli--5r <!:l^:J: 
oT^APl lSr«f^<0)lgSJ«rt(c|BP$1i'^r t;ds«r 
ll<h/jr5o "ifc. S«^^;d5 5 0%sa[ic:fi5i>S^-e 
t>. 12 2 5(c:^rip(c, :^tiS;<f;=<;65®ft«2 4cD|g 

[0 0 4 6] 0 2 6fi2|c»|g(DS8^Jfi^SgS:^-t-t>0 
-C. wCO«fiJ-T?t>^7|liS?^ISil^^(c|||iS;5f;^«Aii 
K8co^ffl^;:::foV^TJS*1^2 4>65^v^P>#^T^/^S;6^ S| 
7^iS?l^lSi:S7i^;Sfi. ^^a:^;^«iW#4:d5Pii^t= 



«7||l£jgJ8i:rafillc, JaftW2 4JcJ;oT:?^n 3/ hyw 

[0 0 4 7] m2 7n:$:^m<om9mmm^^^'rh<r> 

ttl 2 4:R«aS;?f;^^fflI#4(0#ttl S^JJ^pfl^fc/jroT 
v^^co-e. ^0*^-C«:;;^n -/ h/^#3OTiS<R0<?5fr^ 

W^S:!tf:^®I®#4 o>'W:/v— Me OTiKflOtc 
aft^2 4^»jggt-^<t 5(-t^ttr. ^co||:«S;y>«.^ 
f^aK 1 7 <03^co^Ao 1 1 Sr;^ a 3 J: 19 ^> 

S«ilS:<f^o;:^n^/ hyw#3<?>:^^rS)^<D3Sfr«KSrESil: 

;^»AfflK 8 (Dm»m\^m p ut v^-s js*^ 2 4 sr»Jt 
t (o^&&immmco\,^x<D±^ 3 *a[;i53^?>tL-5 ^ 

[0 0 4 81 H^OHlfeJKffi-eW:, h^'V'^SXU^ 

[mfficofflw^ift^i 

(H 1 1 ^^mcom 1 br<DSNa:<f>^|fMS 

[12 31 mi\c7^'f-mm:^^mmmmm<Di^m^mm^ 

[(2 41 ms(Di\-imK:isn^m,mmmmx;h^>o 
[12 5] fie3K^?^^DBa®^«^lftlqi-sfci^>^o^fB5)^«J«^Bf® 

[12 6 1 1 lllfiJI^«6<Df^ffiS!im^Sii5g-t--5yt 

[1271 *5IMo^2llJS?g8gt urco^a:^^!?^!^ 

[12 8] ^^m^(o^^(D^m7bm\^^mti.xhifft^ 
[0 91 ms\cm'r^^<Dmm:^:^wmmmm(ommj^ 

0> (b) ttmm:^^Wnm^(Dyy::^xh^o 



"7- 



(b) iimmif:^nms^(oir^y-Q$,^^ 

mi 2] mi KDxii -XII ii(c^rt2iseffiES0-e 

[@1 3] @1 2<DXIII-XIIIi^(C:jbMt5m0r{B9Sa-C 
(EI 1 4 ] S5 1 IIJfi?g«i<^?raayfi^Sr^i-SSPOK»riEffi 

SSao|gSf|5Sr^-r«EBr¥ffilil'Cfc5o 

(El 81 01 7(DXVIII -XVIII «ftiC*5lj--5«£»fiEffi 
(01 91 01 7 0XIX -XIX »Jc:fett'5a»ffiBffiST* 

10 2 11 020 K7^'rmm:i(f:^nmmms<o-^^m 
(0 2 21 i^^<o-^mmm:^::^wmmmmi(o±t^m 
(02 3] :^^m<Dm7mmmmt \.x(Dmm:^^mm 

(0241 m 7 HJfe?^^ t UTO#M:=?/^ W^Hi^Bo 

(02 51 ^7|||fi?^ffi<D3a»«rKKf S;/hibco$p^^te 
«E»f®0-efe-5o 

(041 [051 
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